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DETAILED ACTION 
Response to Arguments 
Applicant's arguments with respect to claims 1-8 have been considered but are moot in 
view of the new ground(s) of rejection. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

1 : Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 

2002/01 18291 Ishigami et al in view of USPN 5,555,464 Hatlestad in further view of USPN 

4,558,365 Ochi. 

2: As for Claim 1, Ishigami et al teaches in Figure 9 and on Paragraph [0075] a solid-state 
image pickup apparatus comprising: an image pickup section (1); and a signal feeding section 
(the signal feeding section is viewed by the examiner as the circuitry that supplies the drive 
pulses to both the vertical shift register and the horizontal shift register); said image pickup 
section comprising: photosensitive cells for photoelectrically transducing incident light 
representative of a scene, the photosensitive cells being arranged bi-dimensionally (2), in such 
position that each of the photosensitive cells is shifted in position from adjoining ones of the 
photosensitive cells in a horizontal and vertical direction; The pixels form a 2x2 matrix, 
therefore, all of the pixels are shifted in horizontal and vertical directions from each other. If the 
pixels were not shifted in the horizontal and vertical direction from each other, all the pixels 
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would overlap and would not form a 2X2 matrix array. Ishigami et al teaches on Paragraph 
[0075] The shifting is performed using the vertical and horizontal CCD registers. Ishigami et al 
teaches on Paragraph [01 15-0116] that the color filters are red, green, and blue color filter 
segments for separating colors of incident light, each of the color filter segments being 
positioned in front of a particular one of the photosensitive cells in a direction of the incident 
light. Ishigami et al teaches on Paragraph [0075] the use of transfer electrodes (3), each being 
assigned to a particular photosensitive cell, for reading out a signal charge generated by said 
photosensitive cell, said transfer electrodes being assigned to vertical transfer paths and a 
horizontal transfer path substantially perpendicular to the vertical transfer paths; 
The read out gates are viewed by the examiner as the transfer electrodes for each pixel. Ishigami 
et al teaches on Paragraph [0005] control circuitry for sequentially performing preliminary 
pickup and actual pickup, which reads all of the signal charges out of the photosensitive cells, 
and executing digital signal processing with resulting signals; preliminary pickup mode is 
viewed by the examiner as the mode in which the horizontal register is driven using the driving 
pulses as depicted in Figure 1 1 . Actual pickup mode is viewed as the mode in which the four- 
phase driven horizontal register is driven as a two-phase register by driving the phases in the 
manner as depicted in Figure 13. The digital signal processing is viewed by the examiner as the 
process for performing (AWB, AE, and AF). Ishigami et al teaches the use of capturing a 
preliminary image for performing (AWB, AE, and AF) before an actual image pickup is 
performed. Ishigami et al teaches on Paragraph [0115-01 16] said signal feeding section feeding 
transfer timing signals for transferring signal charges generated by only part of said 
photosensitive cells arranged on odd-numbered lines or even-numbered lines to the vertical 
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transfer paths via said transfer electrodes associated with said part of said photosensitive cells, 
the vertical drive signals for transferring said signal charges along said vertical transfer paths 
toward the horizontal transfer path, Ishigami et al teaches that in the case of a color image sensor 
it is important not to mix the color signals output from the pixels. Therefore, driving pulses are 
supplied so that every other column of pixel data can be output in order to prevent mixing of the 
colors. Therefore, this process forms at least one vacant packet (loss of column data) between 
packets holding the signal charges (every other column) transferred from the vertical transfer 
path (3). Furthermore, as depicted in Figure 17, the examiner views the electrode between the 
photocell (11) and the vertical shift register (1 12) as the first electrode. Furthermore, the 
electrode associated with transferring the charge vertically in the vertical shift register (1 12) is 
viewed as the second transfer electrode. The third electrode is viewed by the examiner as the 
electrodes that pass the charge within the horizontal shift register (114). 

Ishigami et al depicts in Figure 14 that the image sensor has Red, Green, and Blue Pixels. 
Ishigami et al teaches in Paragraph [01 15] that the colors can be arranged in various patterns. 
However, Ishigami et al does not specifically state that the colors can be arranged each being 
arranged in a vertical stripe pattern. 

Hatlestad teaches on Column 4, Lines 26-48 and depicts in Figure 1 that it is 
advantageous to design image sensors so that the colors are arranged in a vertical stripe pattern in 
order to only have one color for any given column. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to arrange the color filters of Ishigami et al arranged in a vertical stripe 
pattern as taught by Hatlestad in order to only have one color for any given column. 
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However, Ishigami et al in view of Hatlestad does not teach that the pixels can be shifted 
from each other by substantially halfway from adjoining pixels. 

Ochi teachers on Column 3, Lines 66-68 and Column 4, Lines 1-5 and depicts in Figure 3 
that it is advantageous when designing an image sensor to arrange the pixels in a zigzag pattern 
in which the pixels are shifted from each other by substantially halfway from adjoining pixels in 
order to maximize the light sensitivity of the pixels and reduce moire fringing effects. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to arrange the pixels in the imaging system of Ishigami et al in view of 
Hatlestad in a zigzag pattern in which the pixels are shifted from each other by substantially 
halfway from adjoining pixels as taught by Ochi in order to maximize the light sensitivity of the 
pixels and reduce moire fringing effects 

3: In regards to Claim 2, Ishigami et al teaches on Paragraph [0083] wherein in the event of 
the preliminary pickup said signal feeding section outputs said horizontal drive signals such that 
a well is formed in each packet of said horizontal transfer path adjoining a packet storing the 
individual signal charge at the same time as a well formed in said packet storing said individual 
signal charge. The preliminary pickup mode is viewed as the mode when the four-phase driven 
horizontal register is driven as depicted in Figure 11. Because the Phases (Hlb and H2a) are in 
common for a period of time and Phases (HI a and H2b) are in common for a period of time, a 
well is formed in each packet of said horizontal transfer path adjoining a packet storing the 
individual signal charge at the same time as a well formed in said packet storing said individual 
signal charge. 
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4: As for Claim 3, Ishigami et al teaches on Paragraph [0083] wherein said signal feeding 
section outputs said horizontal drive signals such that a range of said horizontal transfer path 
driven in a same phase and derived from an electrode structure of said horizontal transfer path is 
doubled. 

5: In regards to Claim 4, Ishigami et al teaches on Paragraph [0083] and depicts in Figures 
13 and 14 wherein when said horizontal transfer path has a four-electrode structure, said signal 
feeding section outputs said horizontal drive signal such that two phases are combined into a 
single phase. 

6: As for Claim 5, Ishigami et al teaches in Figure 9 and on Paragraph [0075] a method of 
reading signal charges generated by photosensitive cells (2), which are arranged bi- 
dimensionally and each is shifted form adjoining photosensitive cells in a horizontal and a 
vertical direction for photoelectrically transuding light of particular separated color incident 
thereto. Ishigami et al teaches the pixels form a 2x2 matrix, therefore, all of the pixels are shifted 
in horizontal and vertical directions from each other. If the pixels were not shifted in the 
horizontal and vertical direction from each other, all the pixels would overlap and would not 
form a 2X2 matrix array. Ishigami et al teaches in a particular manner for preliminary pickup and 
actual pickup, which reads all of said signal charges out of said photosensitive cells for recording 
said signal charges said method comprising the steps of: Ishigami et al teaches on Paragraph 
[0115-0116] positioning in front of said photosensitive cells in a direction of light incidence a 
color filter, in which three primary colors R, G, and B, for separating incident light, and forming 
transfer electrodes each being assigned to a particular photosensitive cell for reading out a signal 
charge generated by said photosensitive cell, said transfer electrodes respectively contacting said 
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photosensitive cells; Ishigami et al teaches on Paragraph [0075] the use of transfer electrodes (3), 
each being assigned to a particular photosensitive cell, for reading out a signal charge generated 
by said photosensitive cell, said transfer electrodes being assigned to vertical transfer paths and a 
horizontal transfer path substantially perpendicular to the vertical transfer paths; The read out 
gates are viewed by the examiner as the transfer electrodes for each pixel, (b) Generating drive 
signals for reading out the signal charges generated by said photosensitive cells and 
representative of an image pickup; (the signal feeding section is viewed by the examiner as the 
circuitry that supplies the drive pulses to both the vertical shift register and the horizontal shift 
register) The read out gates are viewed by the examiner as the transfer electrodes for each pixel. 
Ishigami et al teaches on Paragraph [0005] control circuitry for sequentially performing 
preliminary pickup and actual pickup, which reads all of the signal charges out of the 
photosensitive cells, and executing digital signal processing with resulting signals; preliminary 
pickup mode is viewed by the examiner as the mode in which the horizontal register is driven 
using the driving pulses as depicted in Figure 1 1 . Actual pickup mode is viewed as the mode in 
which the four-phase driven horizontal register is driven as a two-phase register by driving the 
phases in the manner as depicted in Figure 13. he digital signal processing is viewed by the 
examiner as the process for performing (AWB, AE, and AF). Ishigami et al teaches the use of 
capturing a preliminary image for performing (AWB, AE, and AF) before an actual image 
pickup is performed. Ishigami et al teaches on Paragraph [0115-01 16] said signal feeding 
section feeding transfer timing signals for transferring signal charges generated by only part of 
said photosensitive cells arranged on odd-numbered lines or even-numbered lines to the vertical 
transfer paths via said transfer electrodes associated with said part of said photosensitive cells, 
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the vertical drive signals for transferring said signal charges along said vertical transfer paths 
toward the horizontal transfer path, Ishigami et al teaches that in the case of a color image sensor 
it is important not to mix the color signals output from the pixels. Therefore, driving pulses are 
supplied so that every other column of pixel data can be output in order to prevent mixing of the 
colors, This is viewed as vertical thinning. 

Ishigami et al depicts in Figure 14 that the image sensor has Red, Green, and Blue Pixels. 
Ishigami et al teaches in Paragraph [0115] that the colors can be arranged in various patterns. 
However, Ishigami et al does not specifically state that the colors can be arranged each being 
arranged in a vertical stripe pattern. 

Hatlestad teaches on Column 4, Lines 26-48 and depicts in Figure 1 that it is 
advantageous to design image sensors so that the colors are arranged in a vertical stripe pattern in 
order to only have one color for any given column. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to arrange the color filters of Ishigami et al arranged in a vertical stripe 
pattern as taught by Hatlestad in order to only have one color for any given column. 
However, Ishigami et al in view of Hatlestad does not teach that the pixels can be shifted from 
each other by substantially halfway from adjoining pixels. 

Ochi teachers on Column 3, Lines 66-68 and Column 4, Lines 1-5 and depicts in Figure 3 
that it is advantageous when designing an image sensor to arrange the pixels in a zigzag pattern 
in which the pixels are shifted from each other by substantially halfway from adjoining pixels in 
order to maximize the light sensitivity of the pixels and reduce moire fringing effects. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to arrange the pixels in the imaging system of Ishigami et al in view of 
Hatlestad in a zigzag pattern in which the pixels are shifted from each other by substantially 
halfway from adjoining pixels as taught by Ochi in order to maximize the light sensitivity of the 
pixels and reduce moire fringing effects 

7: In regards to Claim 6, Ishigami et al teaches on Paragraph [0083] wherein in the event of 
the preliminary pickup said signal feeding section outputs said horizontal drive signals such that 
a well is formed in each packet of said horizontal transfer path adjoining a packet storing the 
individual signal charge at the same time as a well formed in said packet storing said individual 
signal charge. The preliminary pickup mode is viewed as the mode when the four-phase driven 
horizontal register is driven as depicted in Figure 11. Because the Phases (Hlb and H2a) are in 
common for a period of time and Phases (HI a and H2b) are in common for a period of time, a 
well is formed in each packet of said horizontal transfer path adjoining a packet storing the 
individual signal charge at the same time as a well formed in said packet storing said individual 
signal charge. 

8: As for Claim 7, Ishigami et al teaches on Paragraph [0083] wherein said signal feeding 
section outputs said horizontal drive signals such that a range of said horizontal transfer path 
driven in a same phase and derived from an electrode structure of said horizontal transfer path is 
doubled. 

9: In regards to Claim 8, Ishigami et al teaches on Paragraph [0083] and depicts in Figures 
13 and 14 wherein when said horizontal transfer path has a four-electrode structure, said signal 
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feeding section outputs said horizontal drive signal such that two phases are combined into a 
single phase. 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. USPN 5,306,906 Aoki et al teaches the use of an image sensor with pixels shifted 
from each other by substantially halfway from adjoining pixels. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James M. Hannett whose telephone number is 571-272-7309. 
The examiner can normally be reached on 8:00 am to 5:00 pm M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Vivek Srivastava can be reached on 571-272-7304. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (tolMj&e).— ^ 
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